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1
GAS SCRUBBING APPARATUS

RELATED APPLICATION

This is a continuation of application Ser. No. 748,908,
filed Dec. 9, 1976, in turn, a continuation in part of Ser.
No. 598,847, filed July 24, 1975, in turn a division of Ser.
No. 393,192, filed Aug. 30, 1973 all of which have been
abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to an apparatus for
scrubbing the effluent gases of various processes and is
concerned more particularly with the scrubbing of
fumes and particles from the gases from processes.

BRIEF DESCRIPTION OF THE PRIOR ART

A variety of scrubbing processes and scrubbing de-
vices have been employed in attempts to remove solid
particulates and fumes from industrial gases. These have
included a great number of designs incorporating either
packed or moving beds of loose solids, planar or curved
baffles, such as helices or other members within scrub-
bing chambers. Several types of inlets and distributors
for scrubbing solutions have been tried for presenting a
wetted surface to the incoming gases.

Previous methods of scrubbing gases with such
scrubbers generally have tended in the direction of
drowning the gases and ‘the scrubber itself with the
maximum amount of scrubbing solution that could be
crowded into the system. This has resulted in extreme
power costs and extreme pressure-drops but not neces-
sarily increased effectiveness in cleaning the gases.

For example, U.S. Pat. No. 3,141,910 relies on a wet-
ted baffle which typifies the flow-interference to be
encountered with baffles arranged transverse to the gas
flow.

U.S. Pat. No. 3,181,287 is an example of transverse
baffles which are aerodynamically designed in an at-
tempt to provide a controlled flow.

U.S. Pat. No. 3,626,672 combines a loose-media
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scrubbing zone and flow-directing, baffle-type scrub- 45

bing, along with a recycle of the scrubbing solution.

While certain of the prior scrubbing methods and
scrubbers have been found to be workable and useful in
cleaning gases, they have not been found entirely satis-
factory in terms-of their capital and operating costs for
the actual effects which they accomplish.

SUMMARY OF THE INVENTION

In general, the preferred method of the present inven-
tion incorporates the addition of steam to the effluent
gases before they enter the scrubbing zone and the mod-
ification and control or regulation of the composition of
the scrubbing solution which preferably is recycled to
the scrubbing zone after separation of the pollutants
trapped therein. )

In general, the preferred form of scrubber of the
present invention provides closely-adjacent, wetted
facing surfaces, preferably in the form of an annulus,
which receive the stream of effluent gas mixed with
steam and conduct the mixture a predetermined dis-
tance in contact with the scrubbing solution which is
spread on the surfaces as films.
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OBJECTS OF THE INVENTION

Accordingly, it is an object of the invention to pro-
vide for the scrubbing of gases with optimum efficiency
and with a minimum operating cost.

It is another object of the invention to treat effluent
gases containing acid components and to recover such
acid components as either harmless waste or useful
products.

A further object of the invention is the conservation
of the efficiency of a scrubbing process when it encoun-
ters components of the effluent gases which exhibit
difficult physical properties under scrubbing conditions.

Another object of the invention is the provision of a
closed, recycling scrubbing system which maintains the
efficiency thereof in association with processes such as
spray drying.

A further object of the invention is the provision of a
scrubber which provides for maximum contact between
the pollutants in the effluent gases and the scrubbing
solution on the wetted surfaces of the scrubber and with
an optimum pressure-drop across the scrubber.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will be
understood from the following description and accom-
panying drawings, in which:

FIG. 1 is a schematic of a scrubbing process;

FIG. 2 is a vertical sectional view of one embodiment
of a scrubber in accordance with the present invention;

FIG. 3 is a sectional view taken along line 3—3 of
FIG. 2;

FIG. 4 is a horizontal cross-sectional view of another
embodiment of a scrubber in accordance with the pres-
ent invention;

FIG. 5 is a vertical sectional view of a further em-
bodiment of the present invention; and

FIG. 6 is an enlarged fragmentary view of the em-
bodiment of FIG. 5.

DETAILED DESCRIPTION

As shown in FIG. 1, the scrubbing system of the
present invention includes a scrubber receiving effluent
gases from a detergent sulphonation process. The scrub-
ber 1includes a gas inlet 2 and a gas-liquid outlet 3. The
gas inlet 2 receives the effluent gases via a‘line 4 leading
from the sulphonation process. The line 4 receives
steam via a branch line § which is controlled by a valve
6.

The scrubber outlet 3 is connected to a line 7 which
leads to a suitable gas-liquid separator 8 which has a
liquid outlet 9 and a gas outlet 10. Gas discharging from
the outlet 10 is lead to the atmosphere via a line 11.

The liquid discharging via outlet 9 of the separator 8
discharges to a liquid receiver 12, from which it is
pumped by means of a pump 13 and a line 14 to a heat
exchanger 16 via pipe 15. From the heat exchanger 16,
the scrubbing solution is delivered to the scrubber via
line 17. Preferably, the rate of flow of liquid through the
heat exchanger 16 and line 17 and to the scrubber is
monitored by means of a flow indicator 18 and is regu-
lated by means of a valve 19 in the line 15 intermediate
the pump 13 and heat exchanger 16. Intermediate the
pump 13 and the valve 19, the line 15 has a branch line
20, which is controlled by a valve 21 and leads either to
disposal or to another point in the overall process.

The liquid receiver 12 receives make-up and correc-
tive solution via a line 22 which is served by a pump 23
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